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1975-771
1975-781
Peak Mean
Pc 42.6 ± 24.3 32.1 ± 16.1
Pi 64.0 ± 26.7* 38.4 ± 16.9*
Pr 47.9 ± 22.9* 29.9 ± 15.3
Pa 43.5 ± 23.7 27.7 ± 15.7t
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increased by 82% (P < 0.05) in POL, but remained unchanged in VOL pa-
tients. Epinephrine was elevated by 65% (P < 0.05) in POL and 62% (P <
0.05) in VOL group. Dopamine was cyclic AMP were not altered. The results
show that in left heart valve disease. the sympathetic nervous system re-
sponds to POL by decreasing P-ADR activity as a result of elevated plasma
norepinephrine concentration. and to VOL by increasing a-ADR and reducing
P-ADR activity associated with an increase in epinephrine level.
Three-dimensional 130) echo reconstruction can potentially allow us to ad-
dress uniquely 3-dimensional questions of scientific interest: for example.
the effect of 3D leaflet geometry proximal to the limiting orifice of a stenotic
valve on the coefficient of orifice contraction (Cc) = the effective orifice area
(venacontracta)lthe anatomic area. This is important because: 1) for a given
flow rate and anatomic area. a lower Cc gives a higher maximal velocity,
pressure gradient, and possible head loss; and 2) Cc. assumed constant in
the Gorlin equation. may vary with valve shape (62% for a flat plate. 100%
for a long tube). To date. it has not been possible to study this effect with
the actual 3D shapes of valves in patients. We therefore used a spark gap
system with respiratory and ECG gating to reconstruct leaflet funnel geome-
tries typically seen in patients with mitral stenosis (MS) at maximal leaflet
opening: a mobile. doming valve and an immobile valve with a flatter conical
funnel. 3 models of each geometry were then constructed by stereolithog-
raphy (computerized laser polymerization), with orifice areas of 0.5. 1.0 and
1.5 cm2. Effective area (flow rate/continuous wave Doppler velocity) and Cc
were determined for flow rates producing velocities of 1-3 m/s.
Results: Cc varied minimally with flow rates. but prominantly with shape
(averages of flow rates follow):
The echocardiographic (E) aortic valve pressure gradient (Ll.P) is useful to
assess the severity of aortic stenosis. However, E Ll.P using the modified
Bernoulli equation (Pi) often exceeds that measured by catheter (Pc). Sub-
valvular acceleration and pressure recovery (Rp) need to be calculated to get
E Ll.P that more closely reflects Pc. To determine the contribution of each of
these components. a more complete descriptor of the Ll.P was developed us-
ing the complete Bernoulli equation and a formula for pressure recovery de-
veloped by Clark. This equation was applied to a published pediatric data set.
The pressure data (mmHg) are presented below (Pr = Ll.P corrected only for
Rp and Pa = Ll.P corrected for both Rp and subvalvular acceleration) (mean
± SO):
*p < 0.001, t p < 0.01 vs Pc
Peak E Ll.P corrected for both subvalvular acceleration and Rp reduced the
difference between E and cath Ll.P from -21.2 ± 14.5 to 0.6 ± 12.3 mmHg (p
< 0.001). The R-value increased from 0.84 to 0.87. and SEE decreased from
13.3 to 12.1 mmHg. Mean E AP corrected only for Rp reduced the difference
between echo and cath Ll.P from 6.3 ± 9.8 to -2.2 ± 8.3 mmHg (p < 0.001).
The R-value increased from 0.83 to 0.86, and SEE decreased from 9.2 to 8.2
mmHg.
We conclude: Rp and subvalvular acceleration contribute to overestima-
tion of E Ll.P seen in pediatric patients. Correction for both results in a peak
Ll.P more closely related to cath. Correcting only for Rp realized the best
correlation of mean E Ll.P with cath. This may be due to the subvalvular ac-
celeration having little effect on Ll.P at the beginning and end of ejection.
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1975-80 I
Normal %ABN MVP %ABN
marginal thickness (mm) 4.07 ± 044 3 5.32 ± 0.75* 59
annular diameter (mm) 26.9± 1.5 3 31.1 ± 2.3* 31
leaflet length (mm) 22.8 ± 2.0 1 25.7 ± 1.7** 26
chordal length (mm) 25.6 ± 2.7 3 26.0 ± 2.5** 7
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Male Female p value
Age Iyears) 60 ± 15 65 ± 19 NS
Functional status score (%) 95 ± 7 88 ± 14 0005
End-diastolic volume index (ml/m2) 48 ± 14 42 ± 15 0.09
End-systolic volume index (mllm2) 16 ± 7 14±6 NS
Ejection fraction (%) 67 ± 6 67 ± 10 NS
Evelocity time integral (em) 92±74 16.2 ± 7.6 0001
A velocity time integrallcm) 6.2 ± 5.1 10.0 ± 5.1 0005
Exercise treadmill duration (mins) 80 ± 3.9 4.5 ±4.1 0.001
Functional aerobic impairment (%) 2 ± 33 25 ± 48 0.02
Resting heart rate (bpm) 70 ± 15 75 ± 15 NS
Peak heart rate (bpm) 148 ± 29 141 ± 26 NS
Peak stroke volume index (ml/m2) 51 ± 15 47 ± 16 NS
Peak cardiac output II/min) 15.5 ± 59 11.4 ±4.0 0004
Peak cardiac index (I/min/m2) 7.7 ± 2.8 6.7 ± 2.7 NS
Change in cardiac index (1/min/m 2) 4.0 ± 2.1 3.2 ± 2.3 017
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Conclusions: In AS patients without clinical symptoms. women have lower
exercise capacity and functional status than men even though measures of
LV function and AS severity are similar. Decreased augmentation of cardiac
output with exercise and altered diastolic filling patterns may explain these
findings.
Among MVP patients over 70% had at least one and 40% had at least
two structural abnormalities. In addition, MVP patients with significant mitral
regurgitation had increased leaflet thickness (p < 0.01) and annular diameter
(p ~ 0.0001) compared to patients without significant MR.
Conclusions: The majority of MVP patients have structural abnormalities
which can be defined echocardiographically. Structural abnormalities are
rarely seen in normal subjects. The assessment of leaflet thickness, annular
diameter, leaflet length and chordal length is fundamental to the definition
and stratification of patients with FMV
the parasternal long-axis view and mitral annular diameter from the apical
4-chamber view. Values 2SD above the normal mean were considered ab-
normal (%ABN).
Results:
In order to examine gender related differences in left ventricular geometry, di-
astolic filling. exercise capacity and functional status, 45 male and 24 female
subjects with asymptomatic aortic stenosis (AS) were evaluated with 20
and Doppler echocardiography before and immediately after Bruce protocol
treadmill exercise tests. Functional status was assessed by a standardized
questionnaire using a 0-100% scale. There was no difference in AS severity
between men and women (maximal AS jet velocity 3.5 ± 0.6 vs 3.6 ± 0.6
m/s. p ~ NS; aortic valve area index 0.7 ± 0.2 vs 0.6 ± 0.2 cm2/m2. p = NS).
A comparison of men and women is shown (mean values ± 1 SO):
*p 0.0001 vs normal, **p < 0.05 vs normal
We tested the hypothesis that the effect of left ventricular pressure over-
load (POL) on the sympathetic activity may be different from that of VOlume
overload (VOL) in patients (pts) with mitral and aortic valve disease. The a-
and p-adrenoceptor (ADR) activities were determined by radioligand binding
methods, plasma catecholamine levels by HPLC using and electrochemical
detector and cyclic AMP was evaluated by radioimmunoassay. Platelet a-
ADR density was elevated from 4.72 ± 0.41 fmol (control; n = 29) to 8.02
± 0.92 fmol per 107 cells (P < 0.001) in the VOL group (n = 25), but re-
mained unchanged at 5.01 ± 0.86 fmol per 107 cells in the POL Group (n
= 15). The lymphocyte p-ADR density was attenuated from 50.1 DO ± 9.5
fmol to 10.9 ± 2.7 fmol (P < 0.0001) in the POL group and up to 13.4 ±
2.6 fmol per 106 cells (P < 0.05) in the VOL group. There was no significant
change in either the a-adrenoceptor affinityto [3H-yohimbin binding orthat of
the p-ADR to [125I)-iodocyanopindolol binding. Plasma norepinephrine was
